The first precision measurements in our program to sharpen the test of CKM unitarity are complete and a manuscript has been submitted for publication [1] . We have obtained the half-life, 3.8755(12) s, and superallowed branching ratio, 0.5315 (12) Mg, most were not collected on the tape; residual collected impurities were found to be substantially less than 0.1% of the 22 Mg content.
The first precision measurements in our program to sharpen the test of CKM unitarity are complete and a manuscript has been submitted for publication [1] . We have obtained the half-life, 3 .8755(12) s, and superallowed branching ratio, 0.5315(12), for the 22 Mg beta decay. The resulting Ftvalue provides an important test and confirmation of our new structure-dependent corrections [2] Mg, most were not collected on the tape; residual collected impurities were found to be substantially less than 0.1% of the 22 Mg content.
In a typical measurement, we collected
22
Mg on the tape for 5 s, then interrupted the accelerator beam in a few µs, and triggered the tape-transport system to move the sample in 180 ms to a shielded counting station located 90 cm away. There, data were recorded for a predetermined counting period while the beam remained off. This cycle was clock-controlled and repeated continuously. For the branching-ratio measurement, each counting period was 5 s, during which the sample was positioned between our precisely calibrated 70% HPGe γ-ray detector [3] and a 1-mm-thick BC404 plastic scintillator used to detect β particles. The former was located 15 cm from the sample, while the latter was 3 mm away. Time-tagged coincidence (or singles) data were stored event by event.
For the half-life measurement, the tape instead moved the collected sample to the center of a 4π
proportional gas counter, where the β particles were detected and recorded for 80 s, more than 20 halflives of 22 Mg. A separate decay spectrum was thus recorded for each cycle, ~60 cycles constituting a single measurement. The electronics included a deliberately introduced, dominant dead-time, which was pre-set and monitored continuously during the measurement and later used during analysis to correct the data cycle-by-cycle. Some 50 separate measurements were made, each with more than one million events but with a different combination of detector high-voltage, discriminator and dominant dead-time settings.
The decay scheme of 22 Mg appears in the figure. The β transition feeding the ground state must be second-forbidden unique and, being suppressed by some ten orders of magnitude, can be neglected.
Thus, branching ratios to the excited states can be obtained from the relative intensities of γ-rays observed following the decay of 22 Mg. Our results for the relative γ-ray intensities, I γ , and the deduced β-decay branching ratios, I β , are shown in the table. The results agree with, but are an order of magnitude more precise, than any previous measurements [4] . The half-life data were analyzed with two different fitting procedures: (i) a maximum-likelihood fit to the sum of all dead-time corrected decay spectra; and (ii) a global fit of individual cycle spectra, with a common half-life but with amplitudes and dead-times correctly matched to each cycle. The second procedure contains no approximation but both yielded concordant results. To further consolidate the results, both fitting procedures and all tests were repeated on a parallel set of Monte-Carlo generated spectra, mimicking the trend of the real data, but with known half-life and background. No systematic experimental effects were observed, the results from all 50 individual measurements being statistically consistent with one another. Our final result for the 22 Mg half-life is 3.8755(12) s. With these branching-ratio and half-life results, together with an updated value [1] of Q EC = 4122.1(13), we obtain a corrected Ft-value for the superallowed transition of 3071(9) s. This is in I-20 excellent agreement with 3072.2(8) s, the average Ft-value for the nine well-known cases studied to date. This agreement provides important confirmation of our new structure-dependent corrections [2] , which are used in all cases. If such agreement continues to be found in our future measurements on other light T Z = -1 superallowed emitters, the uncertainties conventionally introduced with the structure-dependent corrections can be reduced and the CKM unitarity test sharpened appreciably.
